Surviving Sepsis Campaign Guidelines: Selective Decontamination of the Digestive Tract Still Neglected

To the Editor:
We read with interest the guidelines for the management of severe sepsis and septic shock published in the March 2004 issue of Critical Care Medicine by the Surviving Sepsis Campaign (1) . The authors claim to have used evidence-based medicine methodology; however, their major aim was consensus to increase awareness and to improve outcome in severe sepsis.
The authors of the Surviving Sepsis Campaign selected 19 interventions, including bicarbonate therapy, deep venous thrombosis prophylaxis, and considerations for limitation of support. Currently, there are five evidence-based medicine maneuvers showing a survival benefit in the intensive care unit (ICU) ( Table 1) . Only one maneuver is supported by at least two level 1 investigations, providing level 1 evidence with a grade A recommendation, and that is selective decontamination of the digestive tract (SDD) (2, 3) . The other four are supported by only one trial, providing a grade B recommendation (4 -7). SDD can be administered to all patients at risk of infection, in contrast, the other four only in specific subsets of ICU patients.
We were at a loss to explain the omission of the SDD intervention in the Surviving Sepsis Campaign guidelines, despite the availability of 54 randomized, controlled trials with seven meta-analyses showing a significant reduction of infectious morbidity and mortality (8). The rationale behind the maneuver of SDD is the observation that critically ill patients develop infection with their own gut microorganisms and that enteral antimicrobials in combination with early administration of parenteral antibiotics improve survival in critically ill patients (9). A major difference between the only parenteral antibiotic use and SDD is that enteral antibiotics also impact the flora of the oropharynx and gut, whereas systemic agents only treat the lungs, blood, and bladder.
Was SDD not considered by the Surviving Sepsis Campaign because some experts assert that it causes antimicrobial resistance, in particular, methicillinresistant Staphylococcus aureus (MRSA)? Two individual trials of SDD (2, 3) showed that there was significantly less carriage and infection resulting from the resistant isolates among the target microorganisms aerobic Gram-negative bacilli in the group receiving SDD. SDD, by design, is not active against MRSA, and six studies suggested a trend toward a higher MRSA infection rate among ICU patients receiving SDD (10 -15). SDD requires monitoring using surveillance cultures of the throat and rectum. These cultures also detect carriage of MRSA in an early stage, allowing the addition of enteral vancomycin to the classic SDD protocol. Four studies (16 -19), among which two were randomized, controlled trials, support this approach. The concerns of experts that SDD, including enteral vancomycin, promotes vancomycinresistant enterococci and MRSA resistant to vancomycin have been refuted by eight studies (16, 18 -24), of which five were randomized (19, 20, (22) (23) (24) .
Systemic broad-spectrum antibiotics are administered to a high proportion of ICU patients, promoting the emergence of antimicrobial resistance. During the interventions of low tidal volume, glucose control, steroids, and activated protein C, the problem of nosocomial infections resulting from resistant microorganisms continued to grow. We believe that SDD may be part of the solution of the resistance problem for two reasons. First, the SDD intervention is underpinned by regular surveillance of gut flora. The chance to detect resistance in gut flora is five times higher than in diagnostic samples of the lower airways, urine, and blood (25). Second, gut overgrowth guarantees the presence of resistant mutants, which are selected by only parenteral antibiotic use through salivary and biliary excretion. The newer, even more potent systemic antimicrobials fail to clear MRSA and Pseudomonas aeruginosa from the gut, because the salivary and fecal concentrations are not lethal. The addition of enteral antimicrobials eliminates the source, controlling resistant mutants in the gut flora. We believe that the assertion that SDD causes resistance is misplaced in this era of evidencebased medicine.
In conclusion, the optimal management of severe sepsis and septic shock is complex and will represent a real challenge for the future as long as we are prepared to consider all interventions, including SDD, that contribute to the prevention and treatment of this important clinical syndrome. We are confident that SDD will be incorporated in the dynamic, electronic, Web-based guideline process of the Surviving Sepsis Campaign. The authors reply:
Dr. Viviani and colleagues provide an important perspective on selective decontamination of the digestive tract in the intensive care unit. They make valid points about the evidence supporting the use of this intervention. Why intensivists on both sides of the Atlantic have not embraced this approach is a complex issue related to tolerability, cost, effect of microbial flora, and impact on patient survival. The Surviving Sepsis Guidelines focuses primarily on the recognition and management of sepsis. Prevention of infection is equally important, but the authors of the Surviving Sepsis Guidelines chose to focus this document on diagnosis and management.
Admittedly, the document does include some management recommendations, such as those related to stress ulcer prophylaxis and (1) . The authors talk of "initial resuscitation" and define "resuscitation goals" as certain numbers of central venous pressure, mean arterial pressure, urine output, or central venous or mixed venous oxygen saturation. Especially in the critical care literature, the term "volume resuscitation" is now commonly used. Parallel to that development, I noticed a growing confusion among healthcare providers about do-not-resuscitate (DNR) orders. This confusion is highlighted by two comments I recently received. One is from a critical care nurse who asked why a patient is in the intensive care unit at all, although his status is DNR. Another one is from an internal medicine colleague who asked about a patient who was treated in the surgical intensive care unit for severe septic shock with "volume resuscitation" according to the discharge summary and wanted to know why and when we had done cardiopulmonary resuscitation on that patient who had a clear DNR order. Although the use of the term resuscitation might indicate the urgent need of a treatment approach in a critical care setting and the early goal-directed treatment of sepsis, for example, has definitely been shown to increase the survival rate among those patients, we might even revive some cells in a literal sense but definitely not by the original definition of the term resuscitation. The danger of misinterpretation of DNR orders based on uncritical use of the term resuscitation in conjunction with common treatment options like volume replacement toward a "do not care order" outweighs the benefit of reinforcing certain aspects of the treatment strategy or protocol as urgent in a scientific text. The authors reply:
We appreciate Dr. Schulz-Stubner's viewpoint as expressed in his Letter to the Editor. We agree the word "resuscitation" currently has different meanings. Although Dr. Schulz-Stubner presents a Webster's Dictionary definition, there is even disagreement among dictionaries as to how resuscitation and resuscitate are defined. For example, Stedman's Medical Dictionary, 26th edition, lists several definitions of resuscitation (1), the first being "revival from potential or apparent death," with the second being "cardiopulmonary resuscitation (CPR) defined as restoration of cardiac output and pulmonary ventilation following cardiac arrest and apnea, using artificial respiration and manual closed chest compression or open chest cardiac message." The first definition would allow the use of the term "volume resuscitation" as we used it in the Guidelines because patients with severe sepsis/septic shock have the potential for death. The second definition favors Dr. Schultz-Stubner's choice. The American Heritage College Dictionary lists "resuscitate" definitions as first "to restore consciousness, vigor, or life to" and second to "regain consciousness" (2). Roget's II New Thesaurus, 3rd edition, lists resuscitation as "the act of reviving or condition of being revived: reactivation, rebirth, renaissance, renascence, renewal, resurgence, resurrection, revitalization, revival, and revivification" (3). We would even add that the words "reanimation" or "reanimazione" are still currently used in France and in Italy, respectively, to refer to critical care medicine as a whole! Likewise, "intensive care units" are still called "unités de réanimation" in France. The primary reason is historical; before the development of modern medicine, all these measures had the common goal to simply restore life, that is, to "resuscitate. " We agree that today the use of the word resuscitation in "volume resuscitation" and "do not resuscitate" is confusing and offers the potential for consternation among medical students, the layperson, and other healthcare professionals not well versed with how these terms are typically used. We sympathize with Dr. Schulz-Stubner in this regard, but we will have to do the best we can with the current language. 
We read with great interest the recent publication by Dr. Dellinger and colleagues (1), published in the March 2004 issue of Critical Care Medicine, about the suggested guidelines for the management of severe sepsis and septic shock and would like to express our appreciation for the endeavor of this group to try to propose a standardized approach for the treatment of critically ill patients with severe sepsis and septic shock. However, we are a little bit disturbed regarding their conclusion that antithrombin III (ATIII) should not be used in patients with sepsis based on the Kybersept study results.
The Kybersept trial is a randomized clinical trial that investigated the efficacy and safety of a high-dose ATIII therapy vs. placebo in patients with severe sepsis. The primary endpoint in this study was not reached. However, in a prospectively defined subgroup of patients not receiving concomitant heparin, the 90-day mortality analysis showed a nominally significant survival benefit for those patients who had received high-dose ATIII (2) . Although this is a lower level of evidence, it should be considered in the whole spectrum of levels of evidence from grades A to E and I to V (1).
On the other hand, the failure of the high-dose ATIII trial might be attributed to a potentially suboptimal study design. The intent of the protocol was to administer high-dose ATIII as early as possible, but the study design made it possible, rather likely, that high-dose ATIII would not be administered until very late after the onset of severe sepsis and organ failure, a time when therapy, in general, has little potential benefit. The data to revisit this hypothesis, sadly, are unavailable.
Studies in primates and other preclinical experiments showed ATIII to be very promising (3) . Many smaller studies of ATIII in severe sepsis in humans have showed consistent results with matching decrease (approximately 25%) in 28-day mortality (4, 5). We have unpublished data on 81 patients who show a 14% absolute decrease in 28-day mortality.
Furthermore, despite an increase in the incidence of bleeding with high-dose ATIII in the Kybersept trial, the drug did not significantly increase overall mortality. This could suggest that the negative effect of bleeding was offset by a positive effect of high-dose ATIII on mortality.
We believe that totally dismissing the use of ATIII in severe sepsis based on the Kybersept trial alone might be doing ATIII an injustice. We think that the recommendations given by Dr. Dellinger and colleagues (1) The authors reply:
We would like to thank Dr. Eid for his positive comments regarding the Surviving Sepsis Campaign guidelines for management of severe sepsis and septic shock (1) . The recommendation regarding use of antithrombin in severe sepsis and septic shock was based on the best evidence available at the present time. Dr. Eid was a coauthor of the Kybersept study, which was a double-blind, placebo-controlled, multicenter phase 3 trial of antithrombin in 2314 adult patients (2) . The primary efficacy outcome was 28-day all-cause mortality in randomized patients who received any study drug and whose survival status after 28 days was known. Subpopulations of special interest were predefined and included the use of concomitant heparin. Mortality at 28 days was not significantly different in the subgroups of patients who received antithrombin or placebo and no heparin. Mortality at 90 days in patients who did not receive concomitant heparin (n ϭ 680) was not a primary analysis and, according to the study statistical plan, was of descriptive and exploratory nature. Heparin use was not part of the randomization process, and caution is warranted in interpreting a post hoc, nonrandomized analysis. From a statistical standpoint, and in the absence of a multifactorial design, it makes no difference if a subgroup is prospectively defined or part of a post hoc analysis, that is, there is only one a priori primary analysis group.
Analysis of subpopulations in large sepsis trials of potential therapeutic agents should not be used to advocate use of an agent. Several phase 3 trials have used subpopulation analyses to conduct subsequent trials with disappointing results (3-5). In the opinion of the committee, the subpopulation analysis mentioned by Dr. Eid in the Kybersept study is not sufficient to warrant a recommendation for use of antithrombin in severe sepsis or septic shock.
Preclinical studies with antithrombin in animals and small clinical trials of antithrombin in patients have resulted in mixed results. Eisele et al. found no improvement in mortality with use of antithrombin in a placebo-controlled, randomized, double-blind phase 2 multicenter clinical study in 42 patients with severe sepsis (6). They also performed a metaanalysis that included two other double-blind, placebo-controlled trials with antithrombin with a total of 122 patients with severe sepsis. They found a reduction in 30-day all-cause mortality of 22.9% in patients treated with antithrombin, but this result was not statistically significant. Multiple investigators have called for a sufficiently powered placebo-controlled phase 3 trial of antithrombin to assess any potential benefit. Certainly, the Kybersept study of more than 2000 patients provides the highest level of evidence currently available.
Although the question of interaction of heparin and antithrombin is intriguing, any hypothesis on use of antithrombin without concomitant heparin in severe sepsis should be subjected to appropriate investigation with a highquality clinical trial that is adequately designed and sufficiently powered to determine whether antithrombin has beneficial effects. We read with great interest the original article by Dr. Rumbak and colleagues (1), published in the August 2004 issue of Critical Care Medicine. Interestingly, in this study, mortality in the late tracheotomy group was surprisingly high. Indeed, actual mortality was well above the expected mortality (based on Acute Physiology and Chronic Health Evaluation [APACHE] II scores). Probably, high mortality was related to a high incidence of pneumonia in patients undergoing late tracheotomy, because in these patients, pneumonia was diagnosed five times more frequently than in patients undergoing early tracheotomy (25% vs 5%).
Importantly, patients were moved to stepdown facilities or ventilator floors while still undergoing mechanical ventilation, and the incidences of pneumonia may differ from one ward to another, depending on the measures taken to prevent pneumonia (2) or because of local outbreaks of infections. We suggest that such differences may have resulted in a difference in pneumonia in the two study groups. In other words, found differences may (also) have been caused by other factors than whether the patient received early or delayed tracheotomy.
More specifically, can the authors give answers to the following questions? At what time point did study patients develop pneumonia? Was it at the time they were still translaryngeally intubated or after tracheotomy? Where did patients develop pneumonia, on the ward where they were initially admitted or in subsequent departments? Finally, was there
